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Application study on hydrocarbon refrigerant R290
in automotive air conditioners
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Abstract This paper analyzes the saturated pressure and refrigeration capacity per unit volume of R290  propane
and R600a  isobutene  mixture with different mixing ratios on the basis of thermodynamic properties of

hydrocarbons. Compared with R134a  R290/R600a mixture with the ratio of 60% /40% is the best to replace
R134a. Refrigeration performances of R134a and R290/R600a mixture were tested in a bus air conditioner. The results

showed that performance of refrigeration coefficient and refrigeration capacity of R290/R600a 60% /40%  blend
were about 2% and 10% higher respectively than those of R134a. R290/R600a 60% /40%  can be a substitute

refrigerant to replace R134a in car air conditioners.
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Table 1 Comparison between R290/R600a 60 % /40 %

and R134a in a bus air conditioner

Dry bulb temp. /C

Relative humidity at
Y Suction temp. /°C

ltems .
At condenser inlet At evaporator inlet evaporator inlet/ %
R134a 35 27 50 6.9
HC 1 35 27 50 5.2
HC 2 35 27 50 10.7
Discharge Power consumption Refrigeration Refrigeration
temp. /°C /kW capacity/kW coefficient
84.2 7. 346 11. 176 1. 521
68.2 8.256 12. 564 1.522
82.9 7.974 12. 300 1.543
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Fig. 7 Illustration for spring force adjustment

of thermal expansion valve
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